Abstract. Simultaneous measurements of biomass and excretion of macroplankton-micronekton lead to similar results in tropical Atlantic and Pacific Oceans. Ratios are thus proposed to roughly estimate regenerated production in oligotrophic tropical waters from biomass data: biomass figures (mg dry wt m-' ) should be multiplied by 0.32 to estimate the amount of total nitrogen excreted (p,g at m-' day-') and by 0.027 to estimate the amount of total phosphorus excreted (pg atm-' day-').
Introduction
From seven cruises taken in [1978] [1979] in the tropical Atlantic Ocean 4"N-1O0S/4"W (Roger, 1982a (Roger, ,b) and in 1982 (Roger, -1984 in the tropical Pacific Ocean 21°S/168"E (Roger, 1986 (Roger, , 1988 , data have been gathered simultaneously on (i) the biomass of macroplankton-micronekton defined as individuals in the range 0.5-10 cm long, and (ii) nitrogen and phosphorus release by animals of the different taxa based on individual measurement of the excretion of 391 animals, mainly crustaceans.
Materials and methods
Biomass data were obtained from 221 non-closing oblique tows performed with a 160-cm-diameter ORI net (Omori, 1965) fitted with 2-mm mesh, operated by night (20.00-24.00 hours local time) between the surface and a depth of -400 m. Net speed was maintained close to 3 knots. Precise depth and volume filtered were given by a depth-distance recorder (DDR from TSK). The 0-400 m stratum is considered to contain at least 90% of the whole micronekton biomass in the size range 0.5-10 cm at night (Roger, 1986) . Samples were preserved in 10% formalin, and after a few weeks or months, having been rinsed with tap water and dried at 65°C for 48 h were sorted before measuring,dry weight.
Excretion experiments were conducted as follows. The ORI net was slowly towed for -10 min between the surface and a depth of -50 m, between 20.00 and 23.00 hours local time, i.e. at a time where the vertical distribution of animals is at its most shallow. The sample was carefully poured into a vessel previously half-filled with surface seawater. Apparently healthy animals were gently transferred to 1-1 brown glass flasks containing seawater taken at a depth of 10 m, filtered through 0.8-Fm mesh and cooled to the experimental temperature. These flasks had been washed previously with 10% chlorhydric acid, then rinsed with flowing seawater. All the experiments reported here were carried out at lTC, which is a temperature intermediate between those of deep daytime and superficial night-time biotopes of these organisms in tropical waters, with the aim of approximating a mean situation over 24 h. Only one animal was placed in each flask, which was then closed with aluminium foil. No food was given so that the measured excretion results from the catabolism of natural food. Examinations of stomach contents indicated that most animals were actively feeding during the first half of the night.
After a mean incubation time of 17.30 hours (15.30-18 .30 hours depending on experiments), a sample of water was taken from each flask and passed through 10-pm mesh in order to remove large particles. Part of the water sample was analysed for mineral excretion (NH4 and PO4) with a Technicon Auto-Analyser following the method of Strickland and Parsons (1972) . The other part of the sample was irradiated under UV lamps in order to mineralize dissolved organic nitrogen and phosphorus using the method of Armstrong and Tibbitts (1968) ; total N and P were then measured as NO3 and PO4 with the Technicon AutoAnalyser. The amount of excretion from the animals was obtained by taking the difference between the measures carried out on incubation water and on water from flasks without animals. Organic excretion was defined as the difference between total and mineral excretion. The values reported here refer to total (mineral + organic) excretion.
The animals were then removed from the flasks, briefly rinsed with distilled water, dried at 60°C for 24 h and then deep-frozen at -20°C. In the laboratory, animals were dried again in the same way, then weighed; the dry weight so obtained was used to calculate the individual excretion rate. Table I indicates the number of excretion experiments by taxa and geographic zone and summarizes biomass and excretion results. Excretion rates for nitrogen appear to be somewhat lower in the Pacific than in the Atlantic Ocean, perhaps due to the fact that some of the Atlantic experiments were carried out in the richer equatorial zone. Nevertheless, data from both oceans are close enough to suggest a general conversion factor to roughly estimate recycling of nutrients from total macroplankton-micronekton (0.5-10 cm) biomass values in oceanic tropical waters: biomass figures (mg dry weight m-2) should be multiplied by 0.32 to estimate the amount of total nitrogen excreted (pg at m-2 day-') and by 0.027 to estimate the amount of total phosphorus excreted (pg at m-2 day-'). The reliability of these ratios would be improved by making more excretion measurements on micronektonic fish, which account for 29-39% of the whole biomass, but are difficult to maintain in a healthy condition for experiments. As a mean, the percentages of inorganic components (NH4 and Pa4) in excreted products amount to 66% for nitrogen and 74% for phosphorus.
Results and discussion
Seasonal differences are weak. As most of these organisms migrate upward at night to feed actively in warm subsurface layers, the largest part of these nutrients is released in the euphotic zone, thus taking part in the so-called regenerated production. From similar work on smaller zooplankton achieved during the same cruises (Le Borgne, 1977 Borgne, ,1986 it is estimated that quantities of 768 i . -"A, Atlantic ocean; P, Pacific ocean. bEstimated from related organisms, NIP ratios or inorganic/organic ratios in excreted products. nitrogen and phosphorus excreted by the whole macroplankton-micronekton (0.5-10 cm) amount to only 5-10% of that recycled by the meso-zooplankton (200-5000 pm) which exhibits much higher excretion rates.
There are some indications that similar ratios for estimating nutrients recycling from biomass values could be used in warm-temperate seas in spring: Roger (1978) measured mean excretion rates of 0.25 pg at mg-' day-' for NH4 and 0.026 pg at mg-' day-' for PO4 in the euphausiid Meganyctiphanes nowegiea in the Mediterranean in March-April.
